Stimulation of hypothalamic arcuate nucleus inhibits locus coeruleus unit activity: evidence for endorphin mediation.
We have investigated the effect of arcuate nucleus stimulation on locus coeruleus unit activity. Extracellular LC unit activity was recorded in anesthetized cats and rats. Brief conditioning trains (25-300 microA, three shocks, 100 Hz) delivered to the arcuate nucleus produced profound inhibition (average 1000 msec, n = 30) of spontaneous coerulear cell discharges. Intravenously administered naloxone (2.5-5.0 mg/kg) or iontophoretically applied naloxone eliminated arcuate-elicited inhibition. Additionally, naloxone often increased spontaneous cell activity. In contrast to naloxone, systemically administered morphine inhibited spontaneous LC unit activity in a dose-related fashion and augmented the hypothalamic-derived inhibition. Naloxone, 5 mg/,g, reversed morphine activity to beyond predrug levels. To characterized the stereospecificity of the response, dextrorphan was administered. This inactive enantiomer failed to mimic morphine actions on LC cells. The results suggest that LC may be influenced by the beta-endorphine system originating from the arcuate nucleus.